Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.003 Å; R factor = 0.028; wR factor = 0.067; data-to-parameter ratio = 17.0. 
The title compound, [Co 2 (O 2 )(CH 3 CN) 2 (C 2 H 8 N 2 ) 4 ](ClO 4 ) 4 , consists of centrosymmetric binuclear cations and perchlorate anions. Two Co III atoms, which have a slightly distorted octahedral coordination, are connected through a peroxido bridge; the O-O distance is 1.476 (3) Å . Both acetonitrile ligands are situated in a trans position with respect to the O-O bridge. In the crystal, the complex cations are connected by N-HÁ Á ÁO hydrogen bonds between ethylendiamine NH groups and O atoms from the perchlorate anions and peroxide O atoms.
Related literature
For related structures, see: Shibahara et al. (1973) ; Dexter et al. (1984) ; Sliva et al. (1997) ; Petrusenko et al. (1997) ; McMullen & Hagen (2002) ; Mokhir et al. (2002) ; Sliva et al. (1997) ; Wö rl et al. (2005) . For of applications dioxygen cobalt complexes, see: Busch & Alcock (1994) , Jain & Sain (2003) .
Experimental
Crystal data [Co 2 (O 2 Hydrogen-bond geometry (Å , ). 
Data collection: COLLECT (Bruker, 2004 ); cell refinement: DENZO/SCALEPACK (Otwinowski & Minor, 1997) ; data reduction: DENZO/SCALEPACK; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Bradenburg, 2006) ; software used to prepare material for publication: SHELXL97. (Busch et al., 1994) and industrial oxidation catalysts (Jain et al., 2003) , for example: the p-xylene oxidation giving terephtalic acid and the adipic acid synthesis from cyclohexane. In many cases, reactions of cobalt (II) complexes with dioxygen proceeds, however, irreversibly resulting in formation of cobalt (III) complexes, and very often the intermediate products of such reactions appear to be binuclear cobalt (III) peroxo species.
The title compound (I) was obtained as a result of reaction of cobalt (II) perchlorate in acetonitrile and ethylendiamine. (Sliva et al., 1997; Petrusenko et al., 1997; Mokhir et al., 2002; Wörl et al., 2005) .
Perchlorate anions do not form direct bonds with cobalt but they are connected to NH groups of ethylendiamine through hydrogen bonds. All of the NH groups of ethylenediamine form hydrogen bonds with either the oxygen atoms of perchlorate anions or the peroxide oxygen atoms (Table 2) . A hydrogen-bonding network links the cations and anions into stacks stretching along the b axis (Fig. 2) .
The title compound was obtained by slow diffusion of ethylendiamine vapours to the air-exposured solution, containing Co(ClO 4 ) 2 (0,1 mmol/L) in acetonitrile. The yellow-brown crystals were formed in ten days.
Refinement
The NH 2 hydrogen atoms were located from the difference Fourier map but constrained to ride on their parent atom, with U iso = 1.5 U eq (parent atom). Other hydrogen atoms were positioned geometrically and were also constrained to ride on their parent atoms, with C-H = 0.98-0.99 Å, and U iso = 1.2-1.5 U eq (parent atom). The highest peak is located 0.84 Å from atom Co1 and the deepest hole is located 0.57 Å from atom Cl1.
supplementary materials sup-2 Figures   Fig. 1 . The molecular structure of (I), with 50% probability displacement ellipsoids showing the atom-numbering scheme employed. As molecule is centrosymmetric, two perchlorate groups are omitted. [Symmetry code: (a) 1 -x, -y, -z]. 
